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(54) - Method for controlling a mobile integrated voice and data (IVD) system having a plurality of 
personal station (PS'S) 



(57) In order to enable the reception of signals on a 
moving personal station PS within an IVD (Integrated 
Voice and Data) system network which comprises the 
available PBX and LAN, a first all station CS registers 
the LAN identifier of a first PS in accordance with the 
first PS that is present within its own radio cell, and as- 
signs a PBX telephone number to the first PS. Subse- 
quently, a calling information which includes a LAN iden- 
tifier for a second PS and the PBX telephone number 
assigned to the first PS is broadcast via a LAN. There- 
after, a second CS which registers the LAN identifier of 
the second PS receives the calling information via a LAN 
and transfers the information of the second mobile sta- 
tion via radio link. The second PS then dials the PBX 
telephone number included in the calling information. 
Thus, the link between the first PS and the second PS 
is connected when the-first PS receives the calling. 
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(g) Method for controlling a mobile integrated voice and data (IVD) system having a plurality of personal 
station (PS'S). 

@ In order to enable the reception of signals on 
a moving personal station PS within an IVD 
(Integrated Voice and Data) system network 
which comprises the available PBX and LAN, a 
first all station CS registers the LAN identifier of 
a first PS in accordance with the first PS that is 
present within its own radio cell, and assigns a 
PBX telephone number to the first PS. Subse- 
quently, a calling information which includes a 
LAN identifier for a second PS and the PBX 
telephone number assigned to the first PS is 
broadcast via a LAN. Thereafter, a second CS 
which registers the LAN identifier of the second 
PS receives the calling information via a LAN 
and transfers the information of the second 
mobile station via radio link. The second PS 
then dials the PBX telephone number included 
in the calling information. Thus, the link be- 
tween the first PS and the second PS is connec- 
ted when the first PS receives the calling. 
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Field of the Invention 

The present invention relates to a local area net- 
work (LAN) and communication network- More spe- 
cifically, the invention relates to a method for control- s 
ling communication in a mobile Integrated Voice and 
Data (IVD) system, the system having a plurality of 
Cell Stations (CS's) interconnected through commu- 
nication networks including a LAN and a PBX tele- 
phone network and Personal Stations (PS's) movable 1 o 
among a plurality of radio cells, the CS having a par- 
ticular radio cell which defines a territory being capa- 
ble of communicating via a radio link. In particular, the 
invention relates to a "method for controlling commu- 
nication of the mobile IVD system having a plurality 15 
of PS's", the method enabling the sending of calls to 
PS's and also enabling automatic re-connection of 
link even when the PS moves between radio cells dur- 
ing telephone calls and the link is disconnected. 

20 

Background of the Invention 

A PBX system is conventionally known which 
comprises a plurality of PBX telephones interconnect- 
ed with specifically used communication wires the in- 25 
side of buildings, schools, and enterprises (or offices 
in enterprises). In addition, a recent development of 
radio technology has been promoting the develop- 
ment of mobile IVD systems in which the PBX tele- 
phone service is based on a physically separated 30 
form of CS's and PS's that can communicate via ra- 
dio. The system allows users (subscribers) to actually 
exchange information with PS's to one another while 
the CS controls the communication link among the 
PS's. 35 

The territory in which CS's are capable of com- 
municating with PS's is restricted to a predetermined 
area centering on the CS's owing to the attenuation 
of radio waves resulting from the surrounding envir- 
onment (a territory in which PS's are communicating 40 
with each other is generally called a radio cell). Then 
CS's normally accommodate within their own radio 
cells one or more PS's so that assigning PBX tele- 
phone numbers of private links to each of the PS's al- 
lows to communicate between the PS's. On the other 45 
hand, PS's are not mechanically constrained and may 
move freely between a plurality of radio cells in accor- 
dance with the intention of users. In addition, when 
mobile IVD systems are not capable of sending and 
receiving some information to or from PS's via CS's, so 
the significance of the mobile IVD system will be de- 
creased. 

However, a conventional mobile IVD system must 
be substituted to a PBX added with the following func- 
tions so that the system is to be connected with a new 55 
link so as to constantly enable reception of informa- 
tion with respect to PS's moving among a plurality of 
radio cells. 



(a) a function for sending call signals to mobile 
terminals from all the CS's. 

(b) a function for selecting the optimal CS to con- 
nect a link by a response from the PS to call sig- 
nals. 

In addition, conventional mobile IVD sys- 
tems require substitution to a PBX added with the 
following functions to automatically switch over 
the communication circuit in order that the contin- 
uation of conversation be guaranteed to PS's 
moving between radio cells during communica- 
tion. 

(c) a function for monitoring the receiving level of 
electromagnetic waves from PS's and selecting 
the optimal CS's. 

(d) a function for disconnecting the communica- 
tion circuit whose receiving level has weakened 
in synchronization with the PS's. 

However, substituting a PBX equipped with the 
above construction (a) to (d) for all the PBX telephone 
links in the mobile IVD system imposes a consider- 
able cost burden as far as the users of the system are 
concerned. Furthermore, conventional PBX systems 
prevent users from enjoying the benefit of radio com- 
munication. 

In this connection, the concept of the second gen- 
eration cordless telephone, which is referred to as 
digital cordless telephones, or PHP's (personal handy 
phones) has recently been formulated. PHP's allow 
the simultaneous handling of communication by 
means of both voice and data signals through the dig- 
italization of voice and data signals. Technological 
specifications for the interface between general-pur- 
pose radio segments has been standardized on the 
part of RCR (R&D Center for Radio Systems) be- 
tween the PHP terminal and CS. PHP can simultane- 
ously handle both voice and data with the digitization 
thereof via the interface between radio segments. 

The second generation cordless telephone sys- 
tem satisfies the following items as basic functions. 

(a) Digital ization of system 

The quality of cordless telephone system 
shall be able to be secured to a level more than 
equal to the counterpart conventional analog 
type cordless telephone system, the secrecy of 
conversation on the phone can be improved and 
the frequency bandwidth can be effectively used. 

(b) Interconnection 

PS's shall be capable of basic connection 
with CS's at various places such as offices, 
homes, and outdoor areas. 

In addition, when there arises a situation in 
which PS's already used for homes and offices 
must be connected to outdoor public CS's, PS 
can be easily shared through the execution of 
necessary measures. 

(c) Connection with communication network 

The second generation cordless telephone 
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system shall be able to be connected with the es- 
tablished analog telephone network and ISDN 
digital network. 

(d) In addition to service that has been used in 
conventional cordless telephone systems, van- 5 
ous services can be utilized through the services 
provided by ISDN. 

Summary of the Invention 

10 

Therefore, an object of the present invention is to 
provide a "method for controlling a mobile IVD system 
having a plurality of PS's" that enables moving PS's 
to receive signals by introducing PHP terminals within 
the mobile IVD system comprising available PBX and is 
LAN so as to provide communication with integrated 
voice and data. 

In addition, another object of the invention is to 
provide a "method for controlling a mobile IVD system 
having a plurality of PS's" that automatically recon- 20 
nects a communication link upon a PS's moving be- 
tween radio cells so that the link is disconnected, by 
introducing of PHP terminals into the mobile IVD sys- 
tem comprising available PBX and LAN so as to per- 
form communication with integrated voice and data. 25 

The present invention has been made in view of 
the above points to provide a method for controlling 
a mobile Integrated Voice and Data (IVD) system. The 
system has a plurality of Cell Stations (CS's) intercon- 
nected through both LAN and PBX telephone net- 30 
works and a plurality of Personal Stations (PS's) mov- 
able among a plurality of radio cells. The PS's are ca- 
pable of communicating with a CS which manages 
the PS's through radio links. Each of the PS's man- 
ages a plurality of PBX telephone numbers. It has a 35 
particular radio cell which defines a territory being ca- 
pable of communicating through radio links, and reg- 
isters the LAN identifiers of said plurality of PS's 
which are in its territory, and assigns one of the PBX 
telephone numbers to each of them respectively. The 40 
method includes steps as follows: 

(a) in response to a first PS moving into a territory 
of a first CS, registering the first PS's LAN iden- 
tifier and assigning a PBX number to the first PS 

by the first CS; 45 

(b) sending calling information including a second 
PS's LAN identifier and the first PS's newly as- 
signing PBX telephone number to the first PS to 
said first CS via radio links by the first PS; 

(c) broadcasting the calling information from the so 
first CS to all the other CS's via the LAN by the 

first CS; 

(d) in response to a second CS which registers 
the second PS receiving the calling information, 
resending it to the second PS via radio links by 55 
the second CS; 

(e) dialling the PBX telephone number stored in 
the calling information by the second PS; and 



(f) calling the first PS via a PBX link in response 
to dialling step (e) and connection a PBX tele- 
phone link between the first and second PS's. 
In addition, the present invention also provides a 

method for controlling a mobile Integrated Voice and 
Data (IVD) system as follows. The system also has a 
plurality of Cell Stations (CS's) interconnected 
through both LAN and PBX telephone networks and 
a plurality of Personal Stations (PS's) movable 
among a plurality of radio cells. The PS's are capable 
of communicating with a CS which manages the PS's 
through radio links. Each of the PS's has a particular 
LAN identifier, and maintains the LAN identifier of the 
counterpart PS. Each of the CS's manages a plurality 
of PBX telephone numbers, and has a particular radio 
cell which defines a territory being capable of commu- 
nicating through radio links, and disconnects a com- 
munication link if a reception level of radio waves falls 
to or below a predetermined threshold value, and 
monitors of the reception levels during transmission 
and registers the LAN identifiers of the plurality of 
PS's which are in its territory, and assigns one of the 
PBX telephone numbers to each of them respectively. 
The method includes steps as follows: 

(a) connecting the communication link between a 
first PS within a radio cell of a first CS and a sec- 
ond PS within a radio cell of a second CS; 

(b) instantly disconnecting the communication 
link if the first PS moves beyond the radio cell of 
the first CS and the reception level of radio waves 
falls to or below the predetermined threshold val- 
ue, 

(c) registering the LAN identifier of the first PS in 
a third CS, and simultaneously assigning a PBX 
telephone number to the first PS when the first 
PS moves to the radio cell of the third CS, 

(d) sending by the first PS of moving information 
having the LAN identifier of the second PS and 
the newly assigned PBX telephone number 
through radio links to the third CS, 

(e) sending by the third CS of said sent moving in- 
formation via the LAN to the second CS, 

(0 sending by the second CS of the sent moving 
information by radio signal to the second PS, 

(g) dialling by the second PS of the PBX tele- 
phone number within the sent moving informa- 
tion, and 

(h) calling the first PS in response to the dialling 
step, and then reconnecting the PBX telephone 
link between the first PS and the second PS in re- 
sponse to the calling. 

In accordance with the present invention, a first 
PS which is communication demand source broad- 
casts to ail the CS's the LAN identifier (LAN network 
address) of an addressed second PS and calling in- 
formation (called packet) including its PBX telephone 
numbers through LAN via a first CS. Thereafter, a 
second CS which registers addressed LAN identifier 
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receives and sends the calling information via radio 
links. Then when the second PS dials the PBX tele- 
phone number included in the calling information and 
the first PS responds to the calling, the communica- 
tion link between two PS's is maintained. 5 

In this way, signals can be received by all the 
PS's in the IVD system. 

Furthermore, in accordance with the present in- 
vention, the first PS that has been moved out of the 
initial radio cell sends to a second CS by using LAN. 10 
a LAN identifier of an addressed second PS and in- 
formation notifying the movement including newly as- 
signed PBX telephone number. Then, the second CS 
sends the information notifying the movement of the 
first PS to the second PS by radio. The second PS di- 15 
als the PBX telephone number included in the infor- 
mation notifying the movement thereof. When the 
first PS responds to the call, the communication link 
between two PS's is reconnected. 

Therefore, even when the communication link is 20 
disconnected along with the movement of one of the 
PS's, the link can be automatically reconnected. 
Figure 1 is a block diagram showing the IVD sys- 
tem provided by the embodiment of the present 
invention; 25 
Figure 2 is a block diagram showing the construc- 
tion of the major part of the CS (20) included in 
the IVD system; 

Figure 3 is a block diagram showing the construc- 
tion of the major part of the PS included in the IVD 30 
system; 

Figure 4 is a view showing an example of the con- 
trol table within the radio cell included in the CS 
(20); 

Figure 5 is a view showing an example of a format 35 
of calling packet; 

Figure 6 is a view showing an example of the for- 
mat of the movement notification packet; 
Figure 7 is a view showing a flowchart for illus- 
trating the reception of signals on the PS that 40 
moves between radio cells; and 
Figure 8 is a view showing a flowchart for illus- 
trating the automatic reconnection of the link 
when the link is disconnected by moving between 
radio cells in communication. 45 

Detailed Description of the Invention 

Embodiments of the present invention will be de- 
scribed in detail hereinafter in conjunction with the so 
drawings. 

Figure 1 is a block diagram showing the a general 
construction of an IVD system to which an embodi- 
ment of the present invention is applied. The IVD sys- 
tem comprises a network upper layer using PBX tel- 55 
ephone network facilities as communication medium 
and a network lower layer using radio links as a com- 
munication medium. 



The network upper layer provides a telephone 
network (11) extended from a PBX, a LAN (12), and 
one or more ceil station (CS) (20) connected to both 
(11) and (12). Furthermore, for each CS (20), a radio 
cell, that is an area where radio waves can be re- 
ceived is defined. Then preferably mutual radio cells 
are normally distributed and arranged in buildings, 
schools, enterprises (or offices of enterprises), or out- 
doors. 

Furthermore, the network lower layer comprises 
the above CS (20), and one or more PS (30) which 
can perform communication with the PS (20) by radio 
links. The space where each CS (20) can accommo- 
date PS's is limited to their own radio cell (21) owing 
to the influence of the decay of radio waves. 

Incidentally, referring to Figure 1, the connection 
between PBX telephone network facilities is given as 
a bus type, but the connection is not limited thereto. 
It may be of a star type or a loop type. 

Figure 2 is a block diagram showing the construc- 
tion of a major portion of the CS (20). The function of 
each block diagram will be detailed hereinafter. 

The block designated by Reference Numeral 22 
is a controller for the transmission and reception. The 
controller has a function of receiving a signal integrat- 
ing information on the PBX telephone network (11) 
and (12) in the form of digitalized data to convert the 
same data into a radio signal as well as a function for 
receiving the radio signal so as to convert the same 
signal into digitalized data. Furthermore, the control- 
ler (22) can monitor the reception level with PS (30) 
within the radio link. 

The block shown by Reference Numeral 23 is a 
communication controller having a function for inte- 
grating voice and data on a single digitalized data for- 
mat as well as a function for receiving a signal inte- 
grating information on electric communication net- 
work (11) and (12) in the form of digitalized data to 
branch it off into a telephone network (11) (voice) and 
a LAN (12) (data). Furthermore, the communication 
controller (23) controls communication between PS's 
in radio cells of the CS's, communication with CS's 
other than the CS (20) and communication with the 
other telephone (15) connected to the telephone net- 
work (11). The communication controller (23) discon- 
nects this communication linkwhen the reception lev- 
el of radio wave from the communicating PS (30) falls 
to or below the threshold value. Incidentally, the 
threshold value is set in advance to a value corre- 
sponding to the reception level when the PS jumped 
out of its own radio ceil. 

The block designated by Reference Numeral 24 
is a controller of the telephone network which is con- 
nected with the telephone network (11) to control the 
link connection on the side of the PBX. The PBX pre- 
liminarily provides each CS (20) with a plurality of 
PBX telephone numbers for conversation through the 
telephone network (11). The telephone network con- 
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troller (24) responds only to the demand for conver- 
sation to connect the link. 

The block designated by Reference Numeral 25 
is a LAN controller which is connected to the LAN (12) 
in order to control the link connection on the LAN side. 5 
Incidentally, the LAN controller (25) receives a "call- 
ing packet" and "movement notification packet" via 
the LAN from a PS accommodated in an other radio 
cell. 

The operation for establishing a radio link be- 10 
tween the CS (20) and the PS (30) by accommodating 
the PS (30) into the CS (20) is actualized with the 
communication control function provided as a normal 
standard established by the RCR. Details thereof are 
omitted here. When the position of a certain PS (30) 1 s 
is registered with regard to a specified CS (20), the 
LAN network address of a portable terminal (which 
will be mentioned later) connected to itself is sent. 
The CS (20) comes to control the LAN network ad- 
dress related with all the PS's (30) accommodated 20 
within its own radio cell (21). Moreover, the CS (20) 
serves to assign one of the PBX telephone numbers 
possessed in itself to each PS (30). Each CS (20) in- 
cludes control tables within the radio cell to clearly 
control such LAN network addresses and PBX tele- 25 
phone numbers. Figure 4 shows one example of a 
control table within the radio cell. The table clearly 
shows that the position of each PS (30) provided with 
a LAN network address, **# MAC1", "# MAC2" and "# 
MAC3" is registered, PBX telephone numbers "# 001 " 30 
"# 002" and "# 003" are respectively assigned to each 
PS, and radio calling numbers "# PSID1", "# PSID2", 
and "PSID3" are respectively assigned to each PS 
(30) for communicating with the CS (20). 

Furthermore, each CS (20) is provided with LAN 35 
network address for identifying individual calls within 
a wide area LAN. 

Figure 3 is a block diagram showing the construc- 
tion of the major part of the PS (30). The function of 
each block will be detailed hereinbelow. 40 

The block designated by Reference Numeral 31 
is a handset providing a conversation function mutu- 
ally converting voice and symbols so as to enable 
users (subscribers) to talk on the phone, and a dialling 
function for designating the telephone number of the 45 
person on the other end of the phone. The telephone 
can have the same construction as a subsidiary de- 
vice of the conventional cordless telephone. 

The block designated by Reference Numeral 32 
is a data communication port. The PS (30) is connect- so 
ed with a portable terminal (33) via the data commu- 
nication port (32) to be provided as a communication 
terminal apparatus to subscribers. A personal com- 
puter is used as the portable terminal (33). Users can 
enter communication data through the keyboard. In 55 
addition, each portable terminal (33) is provided with 
a LAN network address for identifying individual calls 
within a wide area LAN. 



The block designated by Reference Numeral 34 
is a controller for the transmission and reception. The 
controller provides a function of receiving digitalized 
data integrating voice and data to convert the data 
into the a radio wave signal and a function of receiving 
radio wave signals so as to convert the data into dig- 
italized data. 

The block designated by Reference Numeral 35 
is a communication controller which integrates voice 
signal sent from the handset (31) with a signal from 
a data communication port (32) in order to send it to 
the controller (34) as well as dividing a signal sent 
from the controller (34) into voice and data. The com- 
munication controller (35) provides a position regis- 
tration function for establishing a radio link with a spe- 
cific CS (20). Since the position registration function 
is incorporated as a normal standard, it is not shown 
here. However, it is to be noted that the LAN network 
address of the portable terminal connected to the PS 
(30) is notified to the CS (20) in which the PS (30) is 
accommodated at the position registration. 

Next, the operation of the iVD system will be de- 
tailed here. 

A. Receiving signals at moving PS 

At the outset, the operation of receiving signals 
at the PS movable between radio cells will be detailed 
in conjunction with a flowchart shown in Figure 7. 

The operation is initiated at step designated by 
Reference Numeral 100. 

At step 1 01 , the PS (30) which is the source of the 
call demand, sends the calling packet via radio link to 
the CS (20) accommodating the demanding PS. The 
calling packet includes a LAN network address as- 
signed to the addressed portable terminal and re- 
spective fields for storing the PBX telephone number 
assigned to the demanding PS (30) after a LAN head- 
er shown in Figure 5. 

Then, at step 102, the CS (20), which is the 
source of the demand, broadcasts this calling packet 
to other CS's (20'). 

The CS (20") accommodating addressed PS (30*) 
refers to the control table within its own radio cell and 
LAN network address field in the calling packet (step 
103) in order to transfer this calling packet to the ad- 
dressed PS (30') via radio (step 104). 

* At step 105, the addressed PS (30') takes out the 
PBX telephone number of the demand so as to dial 
the number. 

At step 106, the PS (30), which is the source of 
the demand, responds to calls to complete the con- 
nection of telephone network between both PS's. 

Therefore, operations corresponding to steps 
102 and 105 are automatically performed within the 
IVD system. Consequently, the demanding subscrib- 
er himself can make a PBX telephone call without rec- 
ognizing in which CS the addressed subscriber is ac- 
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commodated. 

Reconnection upon the communicating PS being 
moved and the link being disconnected 

Then operation for automatically reconnecting 
the telephone network upon the PS being moved be- 5 
tween the radio cells and the link being disconnected 
will be explained with respect to the flowchart shown 
in Figure 8. 

The operation will be initiated from step designat- 
ed by Reference Numeral 200. Suppose that the PS 10 
(30) accommodated in the CS (20) and the PS (30") 
accommodated in the CS (20") are in the process of 
communication. 

The CS (20) monitors the reception level of the ra- 
dio wave with the PS during communication. In the 15 
determining block designated by Reference Numeral 
201, the communication controller (23) within the CS 
(20) determines whether the reception level is less 
than the threshold value or not When the PS (30) 
jumps out of the area of the radio ce 11(21) and falls be- 20 
low the threshold value, the link is disconnected at 
step 202. 

The PS (30) then moves into other radio cell (2V). 
At step 203, the PS (30) demands a new position reg- 
istration to the CS (20'), thereby establishing a radio 25 
link between the CS (20') and the PS (30'). The CS 
(20'), in turn, assigns a new PBX telephone number 
to the PS (30). 

When the position of PHP is registered, PHP's ra- 
dio calling symbol is also sent to the CS (20'). The PS 30 
(30 1 ) senses from the change in the radio calling sym- 
bol that it has moved between radio cell (21 ) and (21 '). 
Then at step 204, a movement notification packet is 
sent. The movement notification packet, whose for- 
mat is shown in Figure 6, includes a LAN network ad- 35 
dress assigned to the portable terminal on the other 
side of the telephone and respective field for storing 
PBX number newly assigned to the PS (30) after a 
LAN header. 

At step 205, the CS (20') receives the movement 40 
notification packet and sends the packet to other CS 
(20). 

At step 206, the CS (20") receives movement no- 
tification packet to send it to other PS (30") via radio 
link. 45 

At step 207, the PS (30") takes out a new PBX tel- 
ephone number of the PS (30) from the movement no- 
tification packet and dials it. 

At step 208, the telephone network is reconnect- 
ed between the two PS (30) and (30") by responding so 
to a call thereby reconnecting the telephone network. 

Therefore, the operation corresponding to steps 
201 and 207 is automatically performed within the 
IVD system. Consequently, subscribers are movable 
freely within the system without being aware of 55 
whether or not the subscribers themselves have 
moved. 

The present invention has been detailed by refer- 



ring to a specific embodiment illustrated herein. How- 
ever, the present invention is not limited thereto. Mod- 
ifications and changes falling within the scope of the 
appended claims can be easily made by those skilled 
in the art 

As detailed above, the present invention can pro- 
vide a "method for controlling the IVD system having 
a plurality of PS's" for connecting a plurality of PS's, 
that enables some movable PS's within an IVD sys- 
tem that integrates voice and data, and are constitut- 
ed by the existing PBX and LAN to receive signals. 

The present invention also provides a "method for 
controlling an IVD system having a plurality of PS's" 
for automatically reconnecting the communication 
link when the PS moves between the radio cells and 
the link is disconnected within the IVD system which 
integrates voice and data, and are constituted of the 
available PBX and LAN. 

In other words, the present invention can enjoy 
the largest benefit from the system at the minimum 
cost, thus yielding the greatest industrial effect 



Claims 

1. A method for controlling a mobile Integrated 
Voice and Data (IVD) system, 

said system having a plurality of Cell Sta- 
tions (CS's) interconnected through both LAN 
and PBX telephone networks and a plurality of 
Personal Stations (PS's) movable among a plur- 
ality of radio cells, 

said PS's being capable of communicating 
with a CS which manages the PS's through radio 
links, 

each of said PS's having a particular LAN 
identifier, 

each of said CS's managing a plurality of 
PBX telephone numbers, having a particular ra- 
dio cell which defines a territory being capable of 
communicating through radio links, registering 
the LAN identifiers of said plurality of PS's which 
are in its territory, and assigning one of said PBX 
telephone numbers to each of them respectively, 

said method including the step of: 

(a) in response to a first PS moving into a ter- 
ritory of a first CS, registering said first PS's 
LAN identifier and assigning a PBX number to 
said first PS by said first CS; 

(b) sending calling information including a 
second PS's LAN identifier and said first PS's 
newly assigning PBX telephone number to 
said first PS to said first CS via radio links by 
said first PS; 

(c) broadcasting said calling information from 
said first CS to all the other CS's via said LAN 
by said first CS; 

(d) in response to a second CS which regis- 
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ters said second PS receiving said calling in- 
formation, resending it to said second PS via 
radio links by said second CS; 

(e) dialling the PBX telephone numbers stored 

in said calling information by said second PS; 5 
and 

(f) calling said first PS via a PBX link in re- 
sponse to dialling step (e) and establishing a 
PBX telephone link between said first and 
second PS's. 10 

2. A method for controlling a mobile Integrated 
Voice and Data (IVD) system, 

said system having a plurality of Cell Sta- 
tions (CS's) interconnected through both LAN is 
and PBX telephone networks and a plurality of 
Personal Stations (PS's) movable among a plur- 
ality of radio cells, 

said PS's being capable of communicating 
with a CS which manages the PS's through radio 20 
links, 

each of said PS's having a particular LAN 
identifier, and maintaining the LAN identifier of 
the counterpart PS, 

each of said CS's managing a plurality of 25 
PBX telephone numbers, having a particular ra- 
dio cell which defines a territory being capable of 
communicating through radio links, disconnect- 
ing a communication link if a reception level of ra- 
dio waves falls to or below a predetermined 30 
threshold value, monitoring of the reception lev- 
els during transmission, registering the LAN iden- 
tifiers of said plurality of PS's which are in its ter- 
ritory, and assigning one of said PBX telephone 
numbers to each of them respectively, 35 

said method including the step of: 

(a) establishing a communication link be- 
tween a fist PS within a radio cell of a first CS 
and a second PS within a radio cell of a sec- 
ond CS; 40 

(b) instantly disconnecting said communica- 
tion link if the first PS moves beyond the radio 
cell of the first CS and the reception level of 
radio waves falls to or below said predeter- 
mined threshold value, 45 

(c) registering the LAN identifier of the first PS 
in a third CS, and simultaneously assigning a 
PBX telephone number to the first PS when 
the first PS moves to the radio cell of the third 

CS, so 

(d) sending moving information including the 
LAN identifier of the second PS and said new- 
ly assigned PBX telephone number from the 
first PS to the third CS through radio links, 

(e) sending said moving information from the ss 
third CS to the second CS via the LAN, 

(f) sending said moving information from the 
second CS to the second PS by radio signal, 



(g) dialling the PBX telephone number includ- 
ed within said moving information from the 
second PS, and 

(h) calling the first PS in response to said di- 
alling step, and then re-establishing the PBX 
telephone link between the first PS and the 
second PS in response to said calling. 

3. An apparatus for controlling a mobile Integrated 
Voice and Data (IVD) system, 

said system having a plurality of Cell Sta- 
tions (CS's) interconnected through both LAN 
and PBX telephone networks and a plurality of 
Personal Stations (PS's) movable among a plur- 
ality of radio cells, 

said PS's being capable of communicating 
with a CS which manages the PS's through radio 
links, 

each of said PS's having a particular LAN 
identifier, 

each of said CS's managing a plurality of 
PBX telephone numbers, having a particular ra- 
dio cell which defines a territory being capable of 
communicating through radio links, registering 
the LAN identifiers of said plurality of PS's which 
are in its territory, and assigning one of said PBX 
telephone numbers to each of them respectively, 

said apparatus including: 

(a) means for registering a first PS's LAN 
identifier and assigning a PBX number to said 
first PS by a first CS, in response to said first 
PS moving into the territory of said first CS; 

(b) means for sending calling information in- 
cluding a second PS's LAN identifier and said 
first PS's newly assigning PBX telephone 
number to said first PS to said first CS via ra- 
dio links by said first PS; 

(c) means for broadcasting said calling infor- 
mation from said first CS to all the other CS's 
via said LAN by said first CS; 

(d) means for receiving said calling informa- 
tion, resending it to said second PS via radio 
links by said second CS, in response to a sec- 
ond CS which registers said second PS; 

(e) means for dialling the PBX telephone num- 
bers stored in said calling information by said 
second PS; and 

(f) means for calling said first PS via a PBX 
link in response to said dialling and for estab- 
lishing a PBX telephone link between said 
first and second PS's. 

4. An apparatus for controlling a mobile Integrated 
Voice and Data (IVD) system, 

said system having a plurality of Cell Sta- 
tions (CS's) interconnected through both LAN 
and PBX telephone networks and a plurality of 
Personal Stations (PS's) movable among a plur- 
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ality of radio cells, 

said PS's being capable of communicating 
with a CS which manages the PS's through radio 
links, 

each of said PS's having a particular LAN s 
identifier, and maintaining the LAN identifier of 
the counterpart PS, 

each of said CS's managing a plurality of 
PBX telephone numbers, having a particular ra- 
dio cell which defines a territory being capable of 1 o 
communicating through radio links, disconnect- 
ing a communication link if a reception level of ra- 
dio waves falls to or below a predetermined 
threshold value, monitoring of the reception lev- 
els during transmission, registering the LAN iden- 1 5 
tif iers of said plurality of PS's which are in its ter- 
ritory, and assigning one of said PBX telephone 
numbers to each of them respectively, 

said apparatus including: 

(a) means for establishing a communication 20 
link between a fist PS within a radio cell of a 

first CS and a second PS within a radio cell of 
a second CS; 

(b) means for instantly disconnecting said 
communication link if the first PS moves be- 25 
yond the radio cell of the first CS and the re- 
ception level of radio waves falls to or below 

said predetermined threshold value, 

(c) means for registering the LAN identifier of 

the first PS in a third CS, and simultaneously 30 
assigning a PBX telephone number to the first 
PS when the first PS moves to the radio cell 
of the third CS, 

(d) means for sending moving information in- 
cluding the LAN identifier of the second PS 35 
and said newly assigned PBX telephone num- 
ber from the first PS to the third CS through 
radio links, 

(e) means for sending said moving informa- 
tion from the third CS to the second CS via the 40 
LAN, 

(f) means for sending said moving information 
from the second CS to the second PS by radio 
signal, 

(g) means for dialling the PBX telephone num- 45 
ber included within said moving information 
from the second PS, and 

(h) means for calling the first PS in response 
to said dialling step, and then re-establishing 

the PBX telephone link between the first PS 50 
and the second PS in response to said calling. 
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